J* j&t >-9>' s Wl J' tf» ^ ^!r>' 

e yij ^jui Ly>ai j .iju juju .WftWi 

0^1 J^l 5,UJl ^Ijy (^Ayi ^iWlj 

g-uii—j Jm^s^Ji jy cjB" viijJi dlli 

U iyi .jrwJb J>air J .^JLil wy>" jWj 

^yJl ;WI jUJ Si-JIT f .^1 j^.Jp.l J, Jjl< 

S>l ^ ^VL, ^ ^1 jU^ ^Uli l£! |>ll 

.(TJUtl ,IU)I ^ U, J i-yJI 5>sll iUJ .j-S*, ^jjl 



pi» j* .^,uii ^^y* gUM u jyi (roiji ^ 

,1 y^l h»*U £J6 ji /ill, >^ . f >)i fXU ^ Jjijbli wyJi 
pU cJU Ut, i-yji U»»- 



^ yUJl r 1 -™ ui ^ j #»» *V 
^ iv jvj!«ii ^ ijuLii ^ 4^»»Ji i^^b 'SAS' 1 

.&*}\ ^-iiij jU-S'i >a> y>j ^uji ,i* 

yr\A\ ^ wjj^l i>iil v^&l »A» fjrf, 

jv ^-aii j^a ^ ou-j *ij .(rA»>_) -»xrv f u ji £>- 
Ji, .j^Ji, -Ui J'y-Vi jv iijfe, jy;K} 

jl/j Renault >o Jli-I ^» Jj— . <>!l O^yU-ll ijlaiil lj> i^ljX 

J 1*4 ji_J( l*&8 cjK- ^ V^IU >JU SI^H 
1^ 14*4 JT ^ >y tJ i J UUI jZs. } j^Jij xii Ji i«v 
^)) J* & ^ J' j* *M Wj !^ 

J* C* **lt ^ |» 0 J^i M - jMll J Cft (JyT 

w=- J* it-* J** 4 (•**• i* ^*-< JB 3) J^ 1 J 1 
j>» ^ j wtj,^ j (r jeu» ^ >ui j* > 

J 1 f (Js-J' -V J* ^3) -W* O/.L. JI V.j uu ^ 

dUi JU^ J*rU i-^l ^i-ll j. } . Jyjl, (VU- 1 OjriK") 

jji j, .juji j^- tpu-i ^ ^x_Ji o*-, j ijjSiii «j^j^i» 

y» jvJi i% jij» :«jUJL)l v-US" J» ( r ^.r) JUuil «^i!l j|1 
U JLii bl js^Jl J>< ^i ^-iy Jj .0>j# Jl/j -j">^ 

.«il V| ^ (CS/I ^ Jl, jlj .Ijjj ijlj jlj 



_ Xte _ 



J 1 J-> (f AV - ) jLU * £J W *> s? J 1 V*J J! 1 

. f WT (b Jl> .jii Ji, ^ ±M 
: JL^t lyfl Jjrf 
^>j~ tfy*- 1 ^»-»» ^* sS Sr* ^ J!> 

trj a*— s jk-jB f*o. - oi>_ cm f yi ^ 

rfJM ^ Ol> .C^H dili j v^yJl ji**, 

cjly J*, ittUI £^ jUJlj O-UII ^1 

illiS- ^ 1C9JI \ r ±-^\j IJ&U, f+Jlj Jill, Os-Jl J*i ^ U_i 

ui ijL mjJ jj, ijij ijjlli 1 aitlj idliJi «Uli ^jK" Ui 
tjAll oJ»ui aJ, ^ Ji u;> ^ jAl oSu J\ UUI ji^Ji 



j* u&t J «i' y^ 1 :p* cjJ *■»»-!> *%• 

>ji fa,^ ^ j., .v-J, g+J u* jyJ m j^juu 

.«i»Ui ^»>i tfJ* ^Ji, gj« iiu ^juu, i^u 
jit*, su,, y wyji t*^ «j* oiru, oyi, jU^i ^ oyi sib 



> j* **4 jUJ» J^J w ^ cjt a* ju, 

v^li iji^Ji jflfeg 4pr -*,u. >ji ^sp 

j 11 - 11 y j>j w**^ m-a "<>j y** ^yi) 

ji xi-i £>ui ju*N b-ui;! ^ uutwi ^* .^MJU 

.(M.U, l>j o-'*!! jy* ^ Ju-U 

& i)^ -r"^ j ^ W^l ^JJ-ir J* U^J, 

iUj UJ jdl ^ jU-U-JI ^^^.i it|/d1 ,j«-*«Jl '"-y~*> _^-«iSl 

/AUH, ^A* j ,j Jif oJtT ^li jMk, 

^jL-lf «ugi ou&i ^ a* gi j^il -j wr ^ 

Jl fOi. cjj j Li<i jSoJl UiT i_M»«j i^l cJiJI f 



S«,L*U /ill fLiy U> ^ J,U JUrf, ifli, i^l ^ ^b* 
,JUI ^b. ^ 1^1 UUiil Vojl OUi, y. ^fU\ ^JjuVl ^ 

^Aiii a^ai ^> .mi ^ 

^1 .S^4I jU-uJi o^lSD-l a* jv ^ vi 

.('^ oy- ^^J&l ^ sfc 

jV^i W'f il .>-j)l ^ ('Sit ^ Ufc. (yMWVl 

fi* ^ *aJu <^-»J< ojI~j v_^Ji ^jj/J' 1 

I^uLIU, J* ^ U ^.j >Uj j> ^» ,Ui v» l"t 0 

vy^ 1 f VJ ^ "r* Ail ou: ^ r»j i^uUiJi ^ 
•b* Ih^' (♦ ' t ^' s J * xi sf^-^ jJy J 1 1** r* •»»•' 



_ r«A _ 



f V* i|»^>!' ijQ>r O 1 J 1 Um /i* i-"" 1 

rv' u 16^' ^ ir* ^ i**' u * /*• j^' 1 y*/ 

lt| U-L*j ti*UJl Jl^» JJi ^jyuij c l^- ^ji lyB} U»i 

^1 i,Ull Jl i^Wl i,^' Jr- ^1 V fc^ ^* 

jlSV ^ pf1 yjJi ^ jU* dU»j .yg, JWB J«n UyJ, 

/.Ul 0>ll Jl SU-^ll a* (W-jy « r *oi< ^ J* 

JJ* S> V» ^ JM J>» J 1 JO^ 1 >«■ J* «tf**M 

^ Jt)A [ y^ 1 f»l J 1 v*jy '"x^ 1 s&t£" 

s*. jj j v-us- j j> ^ ^S/i shin ^i;i 

J j^»«-«)l J* OJ*.j J* X^i j» } (•>« 1 _ r A J S' 

Os (*■>' Jj-j Ju* * *1 4 ^) ^ 

^jxVi Vy p fU? ufa. js; ,i oubii > oii ^.i j. ^ u^, 



^1 J Jj^JI o^i ^ ^ >T joe u > Aw, 

^1 ^ ^ au, iiii ^ .yro ji jj *, /*1 

^ ^jL.i JWj oU* jSLi J* 1^ ^!i ( f \Y\v - wro) ^JxS/i 

^-u ^_s> j* J ^xvi ^ a* «u- y JJ.K- ,>! fU j», . jij 
Cfjdf cowUJi Sj^ (laJl &t + cJC ^in ciyi Jj 

ji, ^ ^1 JB3 .ju«JJ JJ* Jl j-o. J ^S/l ^1 J* 



iljUJ-l CAJj/t)} J,l*Jl jt- i> JaU <as Ja ^yi «<fcS} 

jSj <i ^ y_), yi_* aj.j fy\ j., *j\L } jy-i, 

A*- j J 1 >**V tf* f& UJU» v> 5y4-> iV-Vl 

c^u-i c^* ii ( o^i >r ^ ! ) r" Ar r u ^> 
or ^ii u 3 >j ^ ._s> cjT) 

1& IMr £ j-P & JiW ^ ^ ^ Ul# ^ gW-l 

y*i W o i ^i) v« J*5fl <•> ^ 

ji illi, Ujy ^-1^1 ^ j» } j, fJt J** J*. y.j 

^ ~ ^ ^jk U1T ^ ^ JjHj >J>« J' J** & 

ii a> j* bail ^ jo'Vi f> jb" uii .i'iU i-C i^i 

j. i> Jp U_yi JJUl ^ U» ..y- ^ M ^1 bj ^ ju- 
Oyj fcU, p i,^, ^11 olUj .U jjjl tffrf j.} |U* 

vUAJl jtf- fill ^li a* J^La, .ULy 

.V* Ju-jll jfc* dJUi j j/ly OUII jJLH OUI v^l 

.«J»r) y jiJ-l*- ^jy OK" <Jy ^» 
^ ga«1 iA^I j t U*, ^jll J « 3J y^JH j Z> ^ tin, 

.liUi 

: jlkJ i W 

^ J^yl' ^v 11 ^ (r >ro ' - ,rTo ) 5b*** 1 **w ^ 



j> w jj* j*> J-** /^Vi 

j o^ii £>i juji ^ ^jji «jU-vi v^Wj juAi 

.«L-! / .i 4> jjliiy (U»^ ji liUl jy*J ^i) JI JI 

^ ^1 ^ - jui ^ Jp - ^ > «,ur j /* 
vt^jji buy, i^uiii a. ju j uic-i Jij .^ji j 

j u^" V^ 1 JajJ iyJ i^lb Bioluminescence 

.( v >i,U-l >»Jl 



sfcV' jM) - jUfSlI JW, _,U>Vl v-^V J jlkJl ii* 
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^ jivtii u> ^ur - (j.»v-w) (^vi ^ 

.i^UJl JaJoj ^ATT ^-ijl; - jsy*- - jttSfl JL»i1 

( ji> u^) jl^u ^ui fe-j - ( ^o.) ^ ,t) j^ji - 
.f»W jib 

. r \AVV - \A1\ ^ - jU> jjj- - ykyLl jjUy 

^ ir ^ i^t^il - C *U JfrU jjl - ><W - ^vUJl xp - 
.i,»U)1 - ^jyjl v-Jl&l jb - vyJl fl5Ut iLJL. 

i>* xil wJI^p w-UT - ( f 1o.) ^ fill jL^i j| - 
: i^/slb - v 

— Abdel Aleem, Anwar (1968): Concepts of Marine Biology among 
Arab writers ei the Middle Ages - Proceedings, First International 
Congress on History of Oceanography, p. 359 - 367 Monaco. 

— De Goeje, M. (1890-1893): La Legende de St. Brandan. tome & 
II, Leiden. 

— Fell, Bary (1979): America before the Age of Columbus., 
Newyork. 

— Ferrand. G. (1922): Voyage de Marchand Sulayman en Inde et en 
Chine, Paris. 

— Wright, William (1907): Glossary to the Voyage of Ibn Jabir. 
Leiden. 
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M de Goeje (H90 IJ9J): U Lejendt de Si. Brandan. vol. 1*2. Widen >l (T) 
■#» Jij/ Ji u,i Sj uV ^^JiU, J, (t , 

tr* V» j, J* jM ^lA ^ ^ y- *-»> >s>' J 
.w> ay j^u j^uJ) jjj, j ^ 

(5) Batry Fell: America before the Me of Columbm (1979). 
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William Wright (1907) Clouary lo the Voyage of Ibn jabir. Leiden. 
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